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DETAILED ACTION 

Election/Restrictions 
The Election filed on 10/27/2006 in response to the Restriction Reqviirement of 9/29/2006 
has been entered. Applicant's election, without traverse , of Group I, claims 31-44, as specifically 
drawn to a method of detecting cancer, wherein the protein capable of recognizing a specific 
modified sugar chain structure of carcinoembryonic antigens is an antibody has been acknowledged. 
Applicant's election of Anti-Le* antibodies as the species for prosecution on the merits is 
acknowledged. 

The restriction requirement is therefore deemed to be proper and is made FINAL. 
Claims 31-56 are currently pending. 

Claims 45-56 are withdrawn from further consideration pursuant to 37 CFR 1.142(b) as 
being drawn to a nonelected inventions. 
Claims 31-44 are currendy under consideration. 

Species Election ^ 
The Examiner has withdrawn the species election set forth in the prior office action. 

Priority 

Acknowledgment is made of applicant's claim for foreign priority under 35 U.S.C. 119(a)-(d). 
The certified copy has been filed in parent Application No. 09/954,577, filed on 6/15/2000. 

Information Disclosure Statement 

The Information Disclosiire Statement filed on 1/30/2004 is acknowledged. The submission 
is in compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure 
statement is being considered by the examiner. A signed copy of the IDS is attached hereto. 

Specification 

The disclosure is objected to because of the following informalities: The specification 
appears to have numerous typographical errors. For example. Page 11, last line, recites a "m thod of 
using a labeled sp cific sugar biding". It is suggested that the last line of page 11 recite "a method of 
using a labeled specific sugar chain binding". 
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Appropriate correction is required. 

Applicants are reminded that no new matter should be introduced by amendment to the 
specification, see MPEP 35 USC 132. 

Claim Rejections - 35 USC §112 
The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and disdncdy claiming the subject 
matter which the applicant regards as his invendon. 

Claims 31-44 are rejected under 35 U.S.C. 112, second paragraph, as being incomplete for 
omitting essential steps, such omission amounting to a gap between the steps. See MPEP § 2172.01. 
The omitted steps are: a correlation between the method steps and the preamble. For example, it is 
unclear what "ratio" is indicative of cancer. 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making and 
using it, in such full, clear, concise, and exact terms as to enable any person skiUed in the art to which it pertains, or 
with which it is most nearly connected, to make and use the same and shall set forth the best mode contemplated by 
the inventor of carrying out his invention. 

Claims 31-40 are rejected under 35 U.S.C. 112, first paragraph, as failing to comply with the 
written description requirement. The claims contain subject matter, which was not described in the 
specification in such a way as to reasonably convey to one sIdUed in the relevant art that the 
inventor, at the time the application was filed, had possession of the claimed invention* 

The Written Description Guidelines for examination of patent applications indicates, "the 
written description requirement for a claimed genus may be satisfied through sufficient description 
of a representative number of species by actual reduction to practice, or by disclosure of relevant, 
identifying characteristics, i.e., structure or other physical characteristics and/or other chemical 
properties, by fimctional characteristics coupled with a known or disclosed correlation between 
function and structure, or by a combination of such identifying characteristics, sufficient to show 
applicant was in possession of the claimed genus." (Federal register. Vol. 66, No. 4, pages 1099- 
1111, Friday January 5, 2001 , see especially page 1 1 06 column 3) and (see MPEP 21 64). 
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The claims encompass using proteins, which are capable of recognizing a specific modified 
sugar chain structure of carcinoembryonic antigens. Therefore, the claims encompass a genus of 
molecules defined solely by its principal biological property, which is simply a wish to know the 
identity of any material with that biological property. In the instant case, the specification teaches 
proteins which recognize a sugar chain containing a fiicose residue and/or a sialic acid residue (page 
6, last paragraph of specification). However, the specification appears to be silent on what is 
encompassed by a specific modified sugar chain structure of carcinoembryonic antigens. 
Accordingly, there is insufficient written description encompassing a "specific modified sugar chain 
structure of carcinoembryonic antigens" because the relevant identifying characteristics of the genus 
such as structure or other physical and/ or chemical characteristics of a "specific modified sugar 
chain structure of carcinoembryonic antigens" are not set forth in the specification as-filed; and 
therefore, is not commensurate in scope with the claimed invention. Vas-Cath Inc. v. Mahurkar . 19 
USPQ2d 1111, makes clear that "applicant must convey with reasonable clarity to those skilled in 
the art that, as of the filing date sought, he or she was in possession of the invention. The invention 
is, for purposes of the 'written description' inquiry, whatever is now claimed." (see page 1117). The 
specification does not "clearly allow persons of ordinary skill in the art to recognize that [he or she] 
invented what is claimed." (see Vas-Cath at page 1116). 

Adequate written description requires more than a mere statement that it is part of the 
invention and reference to a potential method for isolating it. See Piers v. Revel, 25 USPQ2d 1601, 
1606 (CAFC 1993) and Amgen Inc. v. Chugai Pharmaceutical Co. Ltd.. 18 USPQ2d 1016. 

One cannot describe what one has not conceived. See Fiddles v.Baird . 30 USPQ2d 1481, 
1483. In Fiddles v. Baird , claims directed to mammalian FGF's were found unpatentable due to lack 
of written description for the broad class. The specification provided only the bovine sequence. 
Thus, the specification fails to describe these DNA sequences. The Court fiirther elaborated that 
generic statements are not adequate written description of the genus because it does not distinguish 
the claimed genus firom others, except by function. 

Per the E/J!(p court's example, (En^o Biochem, Inc. v. Gen-Probe Inc., 63 USPQ2d 1609 (CA FC 
2002) at 1616) of a description of an anti-inflammatory steroid, i.e., a steroid (a generic structural 
term) couched "in terms of its function of lessening inflammation of tissues" which, the court 
stated, "fails to distinguish any steroid firom others having the same activity or function" and the 
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expression "an antibiotic penicillin" fails to distinguish a particvilar penicillin molecule from others 
possessing the same activity and which therefore, fails to satisfy the written description requirement. 
Similarly, a specific modified sugar chain structure of carcinoembryonic antigens which is recognized 
by a protein does not distinguish any particular specifically modified sugar chain structures of 
carcinoembryonic antigens from others having the same activity or function and as such does not 
satisfy the written-description requirement. Applicant has not disclosed any relevant, identifying 
characteristics, such as structure or other physical and/ or chemical properties, sufficient to show 
possession of the claimed genus. Mere idea or function is insufficient for written description; 
isolation and characterization at a minimimi are required. A description of what a material does, 
rather than what it is, usually does not suffice. ElilJUj, 119 F.3d at 1568, 43 USPQ2d at 1406. 

In the absence of structural characteristics that are shared by members of the genus of a 
"specific modified sugar chain structure of carcinoembryonic antigens"; one of skill in the art would 
reasonably conclude that the disclosure fails to provide a representative number of species to 
describe the genus. Thus, Applicant was not in possession of the claimed genus. See University of 
Cahfornia v. EU Lilly and Co. 119 F.3d 1559, 43 USPQ2d 1398 (Fed. Cir. 1997). 

Claims 31-44 are rejected under 35 U.S.C. 112, first paragraph, as failing to comply with the 
enablement requirement. The claim(s) contains subject matter which was not described in the 
specification in such a way as to enable one skilled in the art to which it pertains, or with which it is 
most nearly connected, to make and/or use the invention. 

The factors to be considered in determining whether undue experimentation is reqviired are 
summarized In re Wands 858 F.2d 731, 8 USPQ2nd 1400 (Fed. Cir, 1988). The court in Wands 
states: "Enablement is not precluded by the necessity for some experimentation such as routine 
screening. However, experimentation needed to practice the invention must not be undue 
experimentation. The key word is 'undue,' not 'experimentation.' " (Wands, 8 USPQ2d 1404). 
Clearly, enablement of a claimed invention cannot be predicated on the basis of quantity of 
experimentation required to make or use the invention. "Whether vmdue experimentation is needed 
is not a single, simple factual determination, but rather is a conclusion reached by weighing many 
factual considerations." (Wands, 8 USPQ2d 1404). The factors to be considered in determininjg 
whether undue experimentation is required include: (1) the nature of the invention, (2) the relative 
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skill of those in the art, (3) the breadth of the claims, (4) the amount or direction or guidance 
presented, (5) the presence or absence of working examples, (6) the quantity of experimentation 
necessary, (7) the state of the prior art, and (8) the predictability or unpredictability of the art. 

Although the quantity of experimentation alone is not dispositive in a determination of 
whether the required experimentation is undue, this factor does play a central role. For example, a 
very limited quantity of experimentation may be undue in a fledgling art that is unpredictable where 
no guidance or working examples are provided in the specification a;nd prior art, whereas the same 
amount of experimentation may not be undue when viewed in Ught of some guidance or a working 
example or the experimentation required is in a predictable established art. Conversely, a large 
quantity of experimentation would require a correspondingly greater quantum of guidance, 
predictability and skill in the art to overcome classification as undue experimentation. In Wands, the 
determination that undue experimentation was not required to make the claimed invention was 
based primarily on the nature of the art, and the probability that the required experimentation would 
result in successfiiUy obtaining the claimed invention. (Wands, 8 USPQ2d 1406) Thus, a 
combination of factors which, when viewed together, would provide an artisan of ordinary skill in 
the art with an expectation of successfully obtaining the claimed invention with additional 
experimentation wovild preclude the classification of that experimentation as undue. A combination 
of Wands factors, which provide a very low likelihood of successfixlly obtaining the claimed 
inveiition with additional experimentation, however, would render the additional experimentation 
undue. 

The nature of the invention 

The claims are drawn to a method of detecting a cancer comprising using a ratio of 

carcinoembryonic antigens having a specific modified sugar chain structure or carcinoembryonic 

antigens having the sugar chain structure other than the specific one relative to the amount of total 

carcinoembryonic antigens. The invention is in a class of invention which the CAFC has 

characterized as "the unpredictable arts such as chemistry and biology.*' Mycogen Plant Sci., Inc. v. 

Monsanto Co., 243 F.3d 1316, 1330 (Fed. Cir. 2001). 



Level of skill /n thf^ art 

The level of iskill in the art is deemed to be high, generally that of a PhD or MD. 
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The breadth of the claims 

Applicants broadly claim a method of detecting cancer comprising adding to partitioned 

samples; first, second, third, or foxirth proteins which selectively bind to different sugar chain 

structures further including an antibody to a constant region of CEA and determining a ratio of 

carcinoembryonic antigens having a specific modified sugar chain structure or carcinoembryonic 

antigens having the sugar chain structure other than the specific one relative to the amount of total 

carcinoembryonic antigens, wherein the ratio is the indicator for the detection. Thus, the claims 

encompass any and/or binding molecules including antibodies. 

Guidance in the speciGcation and Working Examples 

The specification teaches (page 7, last paragraph) that the specific sugar chain binding 

protein includes, for example, an antibody and a lectin. The specification goes on to Ust (pages 7- 8) 
the wide variety of both antibodies or lectins that may be included which selectively bind to different 
sugar chain residues. However, the specification teaches (page 21), that with regards to detecting 
cancer, one must employ the "proper combination" of the total amount of CEAs, and an amount of 
the CEAs having a "specific" modified sugar chain structure, and an amount of the CEAs having a 
sugar chain structure "other than the specific one". Moreover, the specification teaches that 
particular types of cancer can be determined by conducting the measurement with the use of 
"plural" kinds of specific sugar chain binding proteins and analyzing the results. The specification 
further teaches (page 25), with regards to the detection of cancer, antibodies against any one of 
Le\ S-Le'^, Le"" and Le^ were added to a reaction sample containing a standard amount of antibody- 
labeled CEA. With regards to the sainple, the specification teaches that sera was obtained from nine 
cancer patients and four from normal human beings, wherein the cancer includes rectal cancer, 
rectum cancer, lung cancers, liver cancer, oropharyngeal cancer, breast cancer, cerviz uteri cancer 
and metastasis of bone marrow lymph node (page 25, Samples and Table J). The specification 
further teaches (Table 1) that a ratio was determined which compared the amount'of the CEAs 
reacted to a specific anti-sugar chain antibody relative to the amovmt of total CEAs (presximably, the 
total CEAs being the combination of the standard CEA plus any CEA derived from the human 
samples). For example, to determine rectal cancer, there must exist a certain percentage of S-Le^and 
Le'* compared to total CEAs in the sample. 
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Quantity of experimentation 

The quantity of experimentation is extremely large given the unpredictability of diagnosing 

cancer by measuring carbohydrate epitopes on the CEA molecules due to the heterogeneity 
associated with carbohydrate epitopes on the CEA molecules in a single patient serum and further, 
the lack of guidance necessary for one of skill in the art to predictably detect cancer because it 
appears that the method is limited to a particular combination of anti-sugar antibodies, not just any 
lectin or protein. In other words, the method is specific for the selection of a defined protein which 
recognizes a specific sugar chain residue on CEA. . . not any and all sugar chain residues as broadly 
claimed. As such, it would require undue experimentation for one of skill in the art to simply test 
the thousands of proteins which bind to different sugar chain residues in order to detect a particvilar 
type of cancer absent the information disclosed in Table I. Furthermore, simply "detecting" if a 
complex if formed between a first protein which binds to a sugar stmcture and an antibody to CEA 
and "detecting" if a complex is formed between a second protein (which binds to a different sugar 
chain stmcture than said first protein) and an antibody to CEA in order to determine the presence 
of a particular cancer based on whether said complexes are detected is beyond the scope of the 
disclosure. The guidance necessary to detect a particular type of cancer is highly specific to the 
determined ratio of specific anti-sugar chain antibodies relative to the total amount of CEAs. 

The unpredictability of the art and the state of the prior art 

The state of the art at the time of filing was such that one of skill could recognize that tumor 

markers such as CEA are usefiil in evaluating tumor burden and prognosis. For example, Nichols et 

al. Qournal of Immunol. 1985; 135: 1911-1913) teaches that plasma CEA levels are often elevated in 

patients with cancer; thus, CEA measurements have become usefiil in the management of human 

malignancies (page 1911, 1*** column, 1" paragraph). like wise, Tannock etaL (The Basic Science of 

Oncology. Edition, McGraw-Hill, Inc. 1992, pages 201-204) teach that in patients who have 

undergone surgery for breast cancer, CEA can be used as an independent predictor of relapse. In 

addition to the peptide portion of CEA being useful for diagnosis, Nichols et al. fiirther teach that 

carbohydrate markers associated with cardinoembryonic antigens are also useful for enhancing the 

diagnostic value of the antigen. In particular, Nichols et al. teach (page 912, 2""^ column, last 

paragraph) teach that the use of a combination of anti-CEA and anti-Y antibodies to detect both 

CEA polypeptides and carbohydrate- determinants will be a more usefiil way of defining exacdy the 
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specific CEA molecules than the existing method for CEA detection. Thus, while considerable 
research has gone into using a combination of anti-CEA and antibodies directed to the carbohydrate 
structure of CEA, those of skill in the art recognize the vmpredictability associated with homogeneity 
of carbohydrate epitopes on the CEA molecules in a single patient serum. For example, Matsunaga 
et al. (Cancer Research 1987; 47: 56-61) analyzed the antigenic heterogeneity of CEA in serum from 
patients with various malignant diseases using six mouse monoclonal antibodies, two reactive with 
the peptide portion and 4 with carbohydrate moiety of CEA (page 58, column, full paragraph+ 
and page 59, Table 3). Specifically, Matsunaga et al. found that the 4 antibodies recognizing the 
carbohydrate epitopes were quite variable from case to case, wherein some patients sera reacted with 
aU 4 of the antibodies; but some sera reacted with 1, 2 or 3 of them; and some other sera did not 
react with any of them at all (page 58, 2""* column, paragraph, see Table 3). In addition, Kobata et 
al. (Pure & Appl. Chem. 1995; 67: 1689-1698) teaches the sugar chain structures of 
carcinoembryonic antigen obtained from three patients having liver metastases of colon carcinoma 
(page 1960, full paragraph). Specifically, Kobata et al. found diat Lewis x, Lewis a, Lewis y and 
Lewis b antigens are all glycosylated forms of carcinoembryonic antigen. However, like Matsunaga 
et al., Kobata et found that presence of the sugar chain structure on CEA varied from patient to 
patient, wherein one patient had all 4 and the other two had three with only two being the same 
(page 1696, Table III). Thus, in view of these references, one of skill in the art wovild recognize that 
glycosylation patterns obtained from a single patients sera would not be indicated of all patients 
serum. 
Conclusion 

Thus given the broad claims in an art whose nature is identified as unpredictable, the 
unpredictability of that art, the lack of guidance provided in the specification, and the negative 
teachings in the prior art balanced only against the high skill level in the art, it is the position of the 
examiner that it would require undue experimentation for one of skill in the art to perform the 
method of the claim as written. 

Therefore, No claim is allowed. 
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examiner can normally be reached on Monday through Friday from 7:30 to 4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Shanon Foley can be reached on 571-272-0898. The fax phone number for the organization where 
this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
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assistance from a USPTO Customer Service Representative or access to the automated information 
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Patent Examiner 
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